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(57) [gift] 

tti. ll«Jttmr}|5J5l3tite#MS*j8iia5**4*pt 

^1® (R) ®m%2m (w> e»&rs. ok 

©ttJU£iflN#tt. IttJM [10 0] i*tti*niS- 

srr * «t 5 taeuss hfc* i gpc^jgjtaitf ( l 2 2 > 

i. £AN [100] fc#tt£#K«HRT4J:9«:jE 

2i¥0*SlljiiS8W5t (L2 3) ££fflx.Tl>£„ #fSH 
BASH* ( L 1 9 ) «. «»©ilSS2l«a5l5f©1g®»rO 




'ptt < i fc i o©#teAjgMgMt4£fli;t, is 1 ffi©® 

m&mkofe&m.mm, mm* 1 1 o o 3 $/c«g* 
ttAtt [100] tx^m&mmumgiMtXMitmi 
n-ar &<t5 cc^ia $ titcm 1 gf©*sjasm 4 . is 

AM [ 1 0 0 ] SfcttttffiAM [10 0] 

4 5K«»««WKiaisote*tiiMffftwr*jii2»© 
iwbji>«c < it 1 -3©^»sjijaa»t*«. iiiejg&©*s 

[i»*«3] insiH^juKHnm. mm 1 1 20 

1 1 ] SfcfitKtSAM [111] £#1sttK:9ffi&*SA 
m 4 4 # K BMW 5 <fc 9 KJBfiS § nfcJB 3 &©# 
jgj&S|5t*4. &AM [111] *fc«Se»SAM [ 1 1 
1 ] 43l^{c9iitttSil*|436«iJS«H«-«rSJ: 

^ kjbs $ nm^irf ass 3 #©%aaawK:tt b xytm 

£W*5JM#©#8fl$1*4*S6{cffi*'C(,>*C4 
C 4 «r«fS*4-rS5f*^3 KfHtS©aK^ 

m&oM&mMmtt. mmoimgkttnxmmztitc 
'j>t £ <±i>i o©#*SAj§iasm4£<iA. is 1 e©& 

MCffiKcMSAaiBflmB. MAM [10 0] SfcBte 
tiJM [10 0] 4*^CC^ffi&*£AM45£M4*5B 
H-BW S J: 5 K3fi£ $ nfc^ 5 gf©3£2jaSI5W 4 . 

[ill] sAiuctttSAH till] tyt^mcmm* 40 

*£AM4#M 4 laHRT 3 J: 5 3 *»fc* 6 » 
©#i§j§g|51*4. ISAM [111] SfctSttttAN [ 1 
1 1 ] i364WK«BttlSJM*i*l44#»3SHM8rrs 
<fc 5 tCU $ $ hMofflf BUS 6 gf ©«g ©g|5tt«:*f L T * 
M4#'fr4 LXmZ6 OKfcWtlttttCClIliil/fcffifiM 

ButB'>fr < 44> 1 -P©#*SAj8ifi8|Stftt> il«ieffl®:©*£ 

Aa«w©«JH*T©«**iiflW" & fc<*©0fs©fi/a 
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[ m*m 7 ] scfrA&tcjsr aisstmrjias s nfc 
n»©^S35^asi5tt 4 . mmwmikmx-jtm $ n/c 

< 4 1 o©#*£AjgM8Ptt4 fcfilx.. US 1 E©<£ 

prie^ft < 4 4> i o©*BSAftMtt*«. «riBttft©ti 
jiaaa»*©tWB»r©Mi*»flirs3fe«>«:. *h.kh 
ur^wcc^iiKJpf^fiajT^^wr * t 4 

[It** 8 ] £&A*KjreS1tAtffir*A3tlft: 
«tt©tt AtttStt 4 . ffi£©#tS JMsm"CJI?)i!t $ fttc 
>ptji<th\ o©#j£Aj&g§M*4 fcfii*. . IS 1 ®©<fc 

H5ia^?c < 4 4> i o©i^A)i®gm«, friBa^©iS 
mmmmmvro&szmm z> fc»©Bfje©ttn 

S5I2^ 1 E©#M±© 1 **^tB/c*^H!iia^%< 4 
1 -3©*B*ajlfi»f©«ffiK:A«f 3 4 t©3tm© 
Pnil, mT8Bd>& < 4 1 -3©#*£A»iBSM* 
©W?MS ; &En4-rS4t 1 
Pn/En<0. 7 

©*fr4»fc-rc4*«»fi-*!91B*?*. 

v mv f tifcB3Sr * sci *4tS!4 -r ^ti*s 

1 7iM8 ©l>-f<T.*> 1 3I«:iBtS©fiSJ36^. 
yfb*;i/->'?A*fc«7^{b-'< i ; , >A-c*sc4*^a 

4f 1 7bM9 ©t»-J*tu6» 1 3fKStt©IMK3t^ 

in^m 1 1 ] mtzrn 1 Efc^sti/cvx **riwb 
-r*/c»©MW^4. 

stria vx {c^s ti/c^* $ - >©&£itgfa3i 2 Etcg: 
3estife«B6tt««±«:}gjarr sfc»©i»*a 1 as 1 
0 ©urn* 1 a{cEtt©iMKfe*3R4 i>5 c 
4 %!f#m4-f 

0. 1**^1 7iMl 0©^rn*>l««:iB$S©tS:i5^ 
ihZftb x B?ia-7^ (cj^fiss n/c-; $ - >©^4ttrie 

9 2 ECtt&g § nfcJBBttt««±KJftl«l*r S C 4 4 

[A«©f¥in«:ttW] 
[0 00 1 ] 

[*w©Mr im^*. «* 

•csmr i> mtm 5 n swiasBKffa&aB*?* 
(ciar-sfeor**. 

[0002] 



(3) 
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4* {-74 X) ©SfcB^ *->©*& 

f£CcfiSb-C. BStr^*'<*->*4~5Bg«edtW 
fckLTWmMcZt* (V?>?)\,t<t>W&) © 

!S:l^3feBfi*BC>T$*>NB©ffltffct£S 

rt»a. c©«©s^s^«ar«. ¥«(*«sihsi© 

[0 00 3] S& B#«fiBKr F:t+5'V^■-■^r- 
©248nmtf£B&te•^-Cl>S#^ J;i)SM©Ar 10 
Fx*i/vu-1f-©l 9 3nmfcHMbePg«:A , 3-3 
-3**. 3 6fC. Bftl 5 7nmOF,U- tf-^BS 

1 4 6 n m©K r , U-"!f-, $g 1 2 6 n m©A r , U 
-tf-l?©. l»feiJ>SJl2BflB±B«ft *»«»©# 

*«b-j- zxmzmt zmznjm&o&m h n &*> 

irru*. »B#*B©*HP» (NA) ffcfcJ: 
ffc©fc«>©Hafc*Br&< . <fc 9 

«ae*¥*©H» *> & s ft -a » a . 

[0004] C©«fc "5 KBfi©}It>BW£©83fc3fcK:;tt 20 

ltb. aaB*$-tt©a»&#*tftt <u>xtt 

ft) «HSSftS. A rFi*J/vu--!f-4*jBi-r 

^fflpJ^-C*S*3. lBBOl^XBBrBBlKBOB 
JEZ+ftMr 'jCtftVZtjU.XDV, -gp©U>XtC7 
MtrtJU'SABJi (£5) ifim^tlZ. F, 

X1^*BB±7*{t**i' , J>ABB <B5) 

ft*. 

[000 5] 30 

©s^^KSitB, sc&ajRKBrsisatm-c 
ffl*f*s»ai-*c4*s«^$ftrc>4„ i^tavx© 

»B«em»fcftS»B#¥»©J: 5 ttiBWflllt©*** 

{ctoi>r«. u>xtm©tra*rfc#-9T£t;*«aitt 

a#Wr*9. «®*r©f£S*l«tWK[IIMUcu>X 
flf i&fc J: U > XBif ©SUB*** 6 . 

[0006] *jhbb. BB©BHR:B*rft;Sftfcfe 
©t*9, fc£*BB:E©J:5ttBBBBB*in-*-BB 40 
Wf44Bt,>Tfc. Bffl8TOB*6SSBWK:SWac£tt 

< K%¥ffl&*G?zw&yt¥&zmm z c £ * 
BiftiTS. Sfc. #bb-cb. BBtf©£*&£Btt 

83fcBBfc£aBE##B4ffi&*SC 
[000 7] 

[ps^fB^-rs/c*©^©] H tf3e»H*)»^-r'Sfc© 

rS)£3ftfc«tfc©BiiiSBBtt£, BS©#B*tTO so 
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VMm$titc'J>tj:< it 1 -3©#Blij8jSBl5t£4B 
*.. BliB©B*»2ffl{c3aars«MB*^3fi«:*it» 
r. BBBBOBABBBBB. BAH [ 1 0 0 ] *fc 
BBBBN [10 0] £3fe^KB«&BAH£3fcH£ 
MSHHRT* J: 9 KBljXSft/cB 1 »©*«««* 
£. BAH [10 0] SfcBtttilfN [100] £#1* 
WJcBBttBSWi 5fcH£ * <fc 5 2 

ftEoBEB 1 Itt>£aBVtt£#LTXM*4><fr& l» 
rs«4 5 e«Wffl»WKB<E0fcffiBHB*W"r4» 
2 i¥©«j§SIS1vf £ 4Bx . BE4>& < £ fc 1 o©#B 

bbb&bb. BEB«©Baaiiap*#©aiB«f©»» 
*Bflrr 5 fca©§r5£©tffli»ww&*B-r * e £ *bb 
&*4iMB3i£****«rs. c©«^. bebb©b 

£#!Jff*0C». 

[ 0 0 0 8 ] B 1 HWOft £ U»M«K:J:ft«. BIBB 
B©BSBjfiBtt«. BAH [ill] *fcBBBAH 

[111] £*^nUiC^ffi^te B 3 B #£3lc#£*niS-a: 
f*J:9KBB3ftfcB3B©*aa»tt£. BSM 

[111] SfcBBBAM [111] taSWKBffifc 
BAM £ *H £ **H iS-fcf S «t 9 CcffJfiX 3 ftS^BE 
B3B©*aa»BCC#0r*«*tJ^4 L"CBB8 0 
flEKW«#WK|»g0fcBBBff4BTSB4»©jtea 
BSi5tt£43 6CcB^-ri,»S. C©*§£. BE3r£©« 
RtfftBtt. B*lSJ{cafflB3&J*Sffl)BB»B*fcBa 

[0 00 9 ] *BB©B2»BC». SWBBKBfS 
BBttBrBB S ft fe«R©B*aa»tt £ . BS©* 
BBBBrJBBSftfc^ar < £ *> l i<D#teikmMm 
£4B^.. BlB©B*B2BicBB-rftSlgB^tc 
BGBK©BABBBBB. BAH [10 0] 
SfcBBBilH [10 0] £%¥ftfcBB&BilN£* 
H£ *JBBHR-f* Jfc 5 KJUBS ftfc^ 5 gf©*Sjig|5 
Bi. [Ill] *fc«BBAH [111] £*^Wfc 
BB4BBH4*B4W3tB-H»f * J: 9 KBBSftfc 
»6gP©*SiSSPtf£. BAH [111] «^:BttBB 
H [ 1 1 1 ] i36*WKBB<cB«Bi*Bi*«B«- 
SW *J: 5 KJBB3 ftMoifiBB 6 ff©3fejgjig|5l5tCcW 
LXMk&P&t b -ca«6 0 K^tfHBnRBIEbA: 
BBMff*#r4B7B©*Bjl»Bi4Bil. H!flB'J> 
tt< ifc lo©IBSBBa»BB. B£Btt©BBBB 
BB©BBB©BB*B«-rSfc«)©BB©BB*f»* 
t#r*C4*B»i-f*»B«»**B««. C© 
BBBJe©B)BB^BB. SftffltcBBNtfft* 
fflJi»r^^-C& S C £ 1 1>. 

[0010] **B©B3BBT?B. s^a^ccb-ts 
*g H IMf4-C0fi£3tifcffi^©tS H a aS®gm£. B3EO* 
BBWB-CWBSftfc^ft < £ 6 1 oo^BfiSBBtt 
£ 4<1A . B 1 ffl©^4§l 2 BBBftrSSIgBSBic 
*st>r. mffB^^c< £ t> 1 oo^BBBBBttB. BE 
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[ooii] *»h©jii4iwj'cb. scMMycjm-s 

*Silt#H"C#fi& 3 ft »©*§Hj8»Sfl* 4 - WS©# 
lllH©»*lll2Bflc»a«-*!UB**«K 

*$i»r. friai>ft<i«>i-3©^ssift8iJtf«. iria 

5£©1fiS*f^fiJ4#U. iiia® 1 ffl©3£#±© 1 £>6 ID 
tttfc£*]PMEd>& < 4 1 1 -5©*»JiajlWW©*ffi 
K AWT 4 i * ©#*©![&£ Pnil, MEd>& < 4 
*> 1 ooJNMMMtOttttil&t E n 4 ? 4 4 * . 
Pn/En<0. 7©£#£«fc*C4*#844-!r£t8: 

[0 0 1 2] *lftn~ft4!M©ff£U4micJ:ti 
«. MGBfjeo^RJHmB. 5**fctt7 »**»!•• - 

C4#¥f$lA>. 20 
[0013] #IHII©85»Hrtt. mlEHf 1 ffitCRJg 
3ftfcvx*£fl^T£/c#©M^fc4. iTiev**{C 

j&s 3 nfcA-$ - >©^* Biria® 2 bkiwe 3 titd&% 

1HttLhfcJIS*r*fc»©» 1 »W~»4»W©»«* 
4. 

[0014] #»W©86IMI1?«. ><*->JWiM3 
ftfcvx 2 £MW U JPJ! 3 tifctWC* - ><D&zm 
1 »H~fll 4 «W©!9«*^3ft*^ 0 TflftttSKblC 

»sw*ci«Mii , r*w6*«6*a«-r*. 30 

[0015] 

[wn©*ife©*ft] hi a. «5©«af4*titcoc» 
r»Wi-4HT*4. ii^itii. &5©t&Mft 

B. A3GTAX©XYZm»(CS^-C»S3tiS. "T 
«cto%. + Xt*«:iBo-cf**K [ l 0 0] +Yf4tc 
iQ-yXmSM [ 0 1 0 ] *«. +ZMKlBoTttlH [ 0 

0 1 ] a^h-cftassfts. 

[ 0 0 1 6 ] £ tc. X Z¥ffitCfel>TffiMft [10 0] 

fcJrtflSfittl [ 0 0 1 ] 4 4 5ft*tt-r£ffl<ciiAM 

[ 1 0 1 ] *5, XY¥ffiCC*$<,>Tj£Hf4 [ 1 0 0 ] fc<fc 40 
VI&EM [010] 445 a^^T^[fi]«C*g B B B ^ [ 1 1 
0] ffi. YZ¥fflK*jl,>TlSSII [0 10] fciWa^ 
flft [ 0 0 1 ] 4 4 5S4ft-r^{CiteSf4 [ 0 1 1 ] ifi 

**vett«5£3*i*. 3?>k:. +x#. +Y«HB«fcat+ 
z*cc»ur«n»«ft4ftr*ia)K*tfl* [ 1 1 1 ] 
#S3£3ft*. 

[00 1 7] 4*1. Hl-CB. +Xtt. +Yl4*5j:a c + 

ziirttfisnftffiniitcijwiisjM*©**!^^^^* 
ftfe©2Hcc*j^rfe[3HiKite B ll4* s fflS3n4. 
B?a> b/c a *> tc . aertt. m 1 tw«-cs%nsjM» so 
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[111] Wis *$J:0'cn4^ffli4^SI^©*S B ltt 
[-111], [1-11]. [11-1] *WCB. 

[0018] n&tc. a 1 tp9mvni-maMi 1 1 0 

0]. [0 10]. [00 1 ] *|fi]CC*Jt»r*>. fflEtfr 

mum -c*4„ -77. 0 1 w-nsfi 

#[110], [101], [0 1 1 ] , *$j:o*cn4 
«fflfc*HS*©*6fil* [-110]. [-101]. 

[01-1] ^(SJ-CB, «JifflW«*-C*S. 

[0 0 1 9 ] m'MLtcJi'ytC. 200 l¥5^15HK 
RW>ftfc'J V«7 4 Um?Z>isZs#i> (2nd In 
ternational Symposium on 157nm Lithography) (Cfci,> 
r. *HN I ST©3ohn H. Burnett^JCj: 0 . MS&C 
BBfftSISflT (intrinsic birefringence) Wftt£tZ> 
C 4 £H«*$<fc CHU&OWffi*' 6 SilS 0 fc C 4 3 

ft*. 

[0 0 2 0 3 c©**CCj:n«. SffiB, ISAM [ 1 1 
0] , [-110], [101], [-101], [0 

11]. [0 1 - 1 ] ©eANtcbt*?. 5 7n 
m©3BC*tt,TfiA-C6. 5nm/cm, iS193n 
m©:£«:>tft/T&Ar3. 6 nm/cm©1iJS*T©ifi£ 

#r*. cn6©«JMf©fflB7>^A)5:a®jT©»if 

<B4 3ft£ 1 nm/cmiOfc^HWK^Sfimr* 
0, L*^5>^A-C4l^/cW^©l/>X?r3iL/T: 

[0 02 1 ] Burnette-B. ±j£©#6«K*$l>T, «® 
*W)IW*liK"r*#ffi*HSvL-C(,»i. 02B. Burn 

ett6©#ffi*SiWr40-c*or. amvAHA i% 
■a><&. 02-cb, 04 j K^-ciKf5o©ini^n^i e 

SO 1 0a*aL>rU4. l/fciiot, ft*>F*3ffJ©PW 
«#K»0TA»ft 1 0flt©««*. *«>^ffll©R*«* 
«UC)ittrA8fft5 os©^*^l/rt,^. 
[ 0 0 2 2 ] * fc. M5fLBtblSehAt4)l»T? ; £r#1'4 
WB*r©ftl>IRW*. &At*tb«fl«J/h3&fflJr***-*- 
*«WWr©iQrl>««*«l/'Cna. *t^R*iJ;c>• 
S^M^EnB«HJT©*.5^tCteW4J:b©e ; 3A*4® 
Sr^©*[6)?r. fflt>Rte«l:i^t»II^EPBaSST©*S 
*«{C*J»*Jt«»/hSttJB»r*©*lSl**l/ri,>4. 
WK©03«:*j^-t:4>. ±a©«IBBISI8?&£. 

[0 023 ] Burnett6©^ffirB, -^©^5U>X 
(S5TM3WcU>X) ©^Ul4^ B B H $i6 [111] 
44-St3-a-. fio3ttt%ttJ^4br-*t©m5L'>X 
46 0KA:W««W«:HR3«5. Uctf->X. -#© 
^5U>X{C43W4^/l»T^©» : iSBS2 (a) {C^"T 
J:SKfcU. tt*©«5U>X«:4jtf*i»B8f*©»* 

BH2 (b) K^fi^ccfes. ^©*ss, -M©ms 

U>X^#{C*jWS«[)a«r$©^fljB, BI2 (c) 
[0 02 4] C©ii^, 02(a) fc<fcO' (b) 
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itmt-wbx^m^m [lin km 

*fc. MAN [ 100] , [0 10]. [0 
0 1 ] KttifcraiMK*. H*M5**ttH»r***"r* 
tWBlW>«C(r>««iitc4. 3 *£A«l [110], 

[ion, [oil] tcKRtimmtt, mijftoffi 

ffl*f***Jt«W*fifl.>«DHSf«Wlitt4. C©«fc5K:, 
{I*©3tEU>X?». 3t**»6 3 5. 2 6 £ (ISAM 

[lin £*§a«i [iio] toKtnsL) commie io 

[0 02 5] 12 (c) *#Ji-J-*t. ->Ft(Dm 
SU>X46 0S^Wffl*fW(c|5IK3#'5C i{C«t<3. 

[iio], [ion, [oil] ommmibhtx 

ZCtti»t>frZ. *LT, »63 5. 2 6g©Mi$ 

cc*si>-c. s^ioi©{B5e{c>it-rsrawf$«fc»)fc^i6i© 

*. 8W*-fttt. Burnett6©3N££fflt->SC£lCJ; 

•J. ^ttCcBBLTEHESSfSstt^W*^^*. ^S«t©U 20 

[0026] ^wtcte^rffisg-rs^-CB. -St© 
msu>x (HttKttseraadftft&Httt) ©ft 

tt£liAN [10 0] (SfcttttttAtt [ i o o ] 
*W«c»«)Sc*SJM*) £*-«3li. fl"3*H*iW>i 

cc-c. HiAN [ioo] t&micmmtiuM 

ittv l*W*[0 1 0] . [00 1]T*i. 
[0 02 7] H3tt. *»H©#S*«iWf*ia'C*r> 
r. #l*©A»ft (ft^ft«l£©&-fftg) {C*hT6 30 

trnttmoftttumixm. *^w©^fi6-c«. 

©mSU>XKteW-SeSJr^0^6BH3 (a)CC^ 
"Ti^KftfJ. ffe^©m5U>XKteW€.^/S*r^©^ 
fl?«13 (b) Gc^TJ:5tcfcS„ -e©*£JH, -2t©3t 
5U>X^mcfcWSfflJaSf^©^«, S3 (c) (C 
Srf <fc5CCft&„ 

[0 02 8] H3 (a) teitf (b) £#JSfS£, * 
'JMftDf&Ctt. **i-aLri»4«Sa*l [10 0] 

CDttCHM£«c«. *fc. ttAtt [111], [1-1 40 
1], [-11-1]. [11-1] K*tt&T4*« 

*. <*6«c. tfiAM [101], [10-1], [11 

o ] , [i-io] «:»!£■*■*«*»*. mufoomyttc 
m^imm^^mmtfmmttjii. c©j:^cc. <i* 

©^Eb>X-C«. £N4>64 5IK (gfttt [10 0] 
t&MM [ioi] £©frirag) ©HHKcfcor. It 

[0029] H3 (c) *«I*S£. -»©S 50 
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5 U >X£ 4 5 S/cWtiStWtCiHES tt* C £K<fc 0 , 

-*f©SEu>x£f*r«. tffl*rtfA*-?**t&AN 

[101] . [10-1] , [110], [1-10] 

©&»#*>* •jsae.ft. 3ia**>e.4 5S©«JS«:*}t> 

-fft«\ *»B©*fi&*JBl.>ac£«:j:»). jteMtcH U 
f*c£#-CSS„ 

[0 03 0 ] &te. #2BJU©^ScK:tei»T. -#©3*5 
U>X£ffc£©&;EU>X£4#tt*«f'<l>£ LTifo4 5 
mcttmitfttcm&ZitZtte. -#©M5U>X:teJ: 

feti*jffi£©ISAIft <fc£*.fcWSA« [010]. [0 

0 1]. [011] [01-1]) H±©*tt* 

L3Mfl*ftt&ftB»*ifi4 5 C £*»*r 

•5. JlftWtcB, fc<titt-*©m5U>XK:fcWS«g 

nt[oio] £. fl6*©meu>^Kfcwsisa(» 

[010] £©3H**i|i*£Ufc^lMJftftjMfi4 5 

[0 03 1 ] $fc> 03 (a) te«fcc;03 (b) rt>6*> 
W&frttflO. ISAtt [10 0] £##£-rSif£fC 
B. 3fett**^<tUfc1iM*r©IJS©llK#Jmtt*«9 
0g©SWCini. Lfc#-5T, *^B©^ffiK:450 

£(,>5C£«. ?l&M4if*£l/-C*5j4 5S+ (nX9 0 
S) *itfffi*tt«jK:BlKS'tf4C£. Tatofe4 51t. 1 
3 5S. 2 2 5K. £fc«3 15K- • • tclitffimK. 

**) . 

[003 2]-#, Bumett6©#&{C*$t>r. -*© 
K5l/>X£ffi#©a5U>X£**M*iti^£0'Cft 
6 OKfctfffiStWCCEIteS •£*£»» -^©m5b>X 
*$ J: Cfflto5f©K5 U > XK fc W * 3£Stt £ Bgft S K 
|SlW6tiS3BE©ISa(» <fc£*.{:OSAtt [-11 

1 ] . [11-1]. [1-11]) m±a>%M 

*4*4>i l/tefflStttttft«JMft6 0Sr*SC£*S£i» 
■fi. HftfttcB. fc£^.«-*©3i5U>XK:*$WS 
lifJUtt [ - 1 1 1 ] £. f6^©^5U>X(cfcW^ B | 

#[-111] £©#**£*'!>£ LitmtftKn&wm 

[0 03 3] *fc. S2 (a) *iJ:i>-02 (b) *>6fc 
WP)/P!&ffl0. teHI* [111] 43fefA£-rati^{c 
«. ^*^£L/fc«S«T©15e©il^)ftf*ttAil 

2 0S©JiI8-C^nS. Ifc^ot, Burnett6©*S 
Kfc^-C. *tt**^£t-C*5)6 OS/cWtaStWKHK 
B *Sil^CiB. 3BM**^£l/ri»6btt+ (n 
X 1 20S) ^»ffi»»K0«3-tt«C£. fftfc-f56 

oa. is oe. s/c«3ooe- • • tciimtmtcm 
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S) . 

[0 034] ±.ft<D&W<Dffi*) . -JtO$5U>XC* 
ftettJM [111] 

l,-C-*t©3t5U>X£6 0KKWffi»WK@«S** 
Cite <fc 9. *Sl»ttHtt©»5U>X©#d&lS»H 
[10 0] flo^Htf^i b~C-tt<D 

KBU>Xt4 5*Ktf«aiWKHISS*4C4«:j: 

fB**»ft 13 (SKI'S C *. 
[ 0 0 3 5 ] C CT, -J*©»5U>X©3fettiteStt 

[ill] it-mux 6 ommmmsatctzic 

8Wpr«H®t«wHiri. -SstoaBUVXOJfcWi: 
ttjIH [10 0] i*-*3tfT4 5MB»BCS*fc 

■ftiB. £tt£ttlM [111] i*-as*r 6 OS 

«ttH«i*ttfc-»©9ffiu>x («T. rjsAft [ i 
l l ] ©^ru>Xj tc^) (ctewsiifflfAi. *Sal 
#[100] i^-gc$#r4 5aEffi3*BK3*fc-*f 

©msu>x (kt. r^sf* [ioo] ©^r u> 

Xj it^) CCfcttSMffittiBflKrTS. 
[ 0 0 3 6 ] § 6KJN<DftH*-rtitf . -#©»:El'> 
X©3B*»ittJM» [10 0] i*-S[3tit 4 5gtB*t 

Hissti-fcieawi [ 1 o o ] ©-^ru vx-cbs^isjcc 
mffittwbzmmifTftmim . -*t©msu>x©* 

N&ttAN [111] i*HR3tt-C80flEffl«l(ES 
tS-fci&Hi [111] ©^TU>X-C«Ji^|D](CjiffiW 

«g#Bu) ©K&l/fc2o©*atOBfc©*©tW#«fl: 
[0 03 7] iC5"C. fciA«53l*fc«7»3R*iF 

ttmafim-cmi s ft/c#*sn u > x < -« k 

16ft Oft t>. 5^*fcttSI5^Ttt. 
r&RKKl&M&^Cfctl&Ktt. FWl6#;KJ:Slt 
[0 038] IWor. -Orf? r«:iSAStJ'**« 

tc £ m&ftfso *> % oyj>tt < t b-ijim&t z c t 

[0039 ] ftfc, 7Ntl£(/rB. OH. CI. #13! 



(6) #Pij2 0 0 3- 1 6 1 8 8 2 

10 

jS##X#$tf<5>n. ^l/? Hi£ (Direct Me 
thod)©iS£B. ffippmWlM^niOH. 

A* < ft 0 . C ©»*#©*e J: *rtfl!l£A#ft£ 0 . 

■<V>7Y&. V AD (vapor axial deposition)^, 7;U 
10 yjU(sol-qel)ffi. X^X"7>»^-^(p1asnia burner)Sft 

[0 040] ^HlOttK^JRB. fc£*.tt»E©J: 
9 <cSE3ETfi*K:)R-r 4ISatmr JBSE 5 ftfciBK©tifcB 
SiiSPW (3tEU>Xft£*) i. fc<h*.B5£*>*»S 

n©«t o 4^HsatmrjB«snfcii>a < £ i -3©* 

*S B B B j§j§S(W <5£b>X. gateau ££ 
m. ^lffl©«*^2BCC0lS-rS. Tftfrti. #36 
W©«IB3fc£JRtt. K#&f»caSffli*ftfc«£. mil 
Kis^^nfcvxi/ (u***) ©^d»->«**2ffi 
20 SCS3£$ ft/d&ftfta® ( * nft i') K Jfjfitr 6. 
[004 1 1 *1 »WCtt. fttt©JSJiaiian*K. m 

jm* [ i o o ] ©-^r u>x i »©*aa»w*j J: 
iwii 2 »©**««*) tfljLTir^. #«saa 
jggpM«. aftcfeiisjagptf©^®^©^^*^®^ 

i^aitt [ioo] ©^7b>x*^A-r^.i, wa»r© 

iJtB : £^ft t )lgi^-r.SCi*S'C^SAi. S*[Sj«:jitBf4 

t>r. i&iitt [ioo] ©^ru>x©flPffl«cj:0S* 
30 isjjcaifflll^awaiif^it^glort^a^KJi. ^ 

^|6]KjitBI**5*^^)i^^ i &^ B iaiiSi5«fCft^ 
rSCtKior. WB*r©»»**«WKSWSC4 
ft < S#fc#¥tt«4WBT 3 C # S. 

[ o o 4 2 ] ft is. m i fpji-ctt. iRftotsiiajAaw 

mikm [111] ©-^TU>X (03g¥©^iiig|5^ 

*jj:D f »4fp©ii6aja8P*t) &m.mtz>t> t&giM [ i 

0 0 ] ©^TU>Xi*SSIA [111] C<7U>Xi 
*ffl*^t>*SC<tKJ:»). gl??^-5l5W£St«5ft^Wff4 

40 [0 043] COti^. UaBfeWRJCfcl*^. MHW 
[10 0] ©-^7 U>X©ftffl#£i5W-C*-?-C. 

a:<«faji6*tttt4W«r*ci*»-c»*. awe. tt 
att [ 1 1 1 ] ©-^r u>x©fpffl*53tie«-e*-p-c. 

B. a^i(S)«:3itI«i*s*.5jaS«T^ ; S:#ie B |2M8l5M 



01 

[0044] m2&wvi*> mwKDte&mmmt^ *s 

JIM [ 1 0 0 ] (SfcMtttitttt [10 0] ift^WK 
tHfifttSatft) 436l*d:*«a«-ar*J:9K»fi!t3*i 
AJSJIM [10 0] U>X (Sfi5S¥©:>fcj8j§8W*) i. 

ttAN [ill] ©^ru>x (Jlie&D&ffilfltttfe 
J:CX»7»©*aji«tt) *fc. #tt 

[0 045] iilfci 5 K. ISJiH [111] ©^7 

i. -H, IS&tt [10 0] U>X (^7U>Xt«tt 
1.0 *a*AfS<t. 03 (a) fccfctf (b) {c^r«fc5 

wmMstmz. zomzk. » 2 

«. *SH«I [111] ©^7U>X©flyB#3SBlB{t& 

a. 

[0 046] L/c*Sot, »2|6W©»«*!*3R'C». 
tiAH [10 0] Ul/X©flMSKJ:»> 4B01Btf»tt4 

[0047] ftfc. ^©HifcJ&a&itfc^TA&WK:^ 
©WB»r©ig»«. ^rLt>**iKMi/rH«»Bi{ca: 

&6Sc(r> (09 (a) - (c) . SWrtilf. 

S«fl!)ISJiaji8W<DWHJf«:J:*iRllKB. 

gUWKff^f SCiKioT. ftft©£ft»l«tt©lK 

[ 0 0 4 8 ] $/c. ®4^H^-C«. 3r£©«/a*HN&# 
tt^3ft/c^ B B B j§jilSW*#. ^©AWffltei^Wffiffi 

©3K#Ktei»r;fc©*tts ( 1 ) 

Pn/En<0. 7 ( 1 ) 
[00491 CCT, Entt, #i!£ B B B jifiW©*r$lif 

S CJ-<c*>t*3ia6a©»^K:B»*iyr^ft*>6Hl 
fc*JR*9MS»ai«lW©*li«: Ait btc b * ©#$«: 

^■rsn©as) r&a. *&. Pn», $<*b (as 

IE) ©*|^©l^*«6fflte*Jli*«*ISJiaillW#© 

*Bi«cA»-r«i*©**©as (wt. rgp^sj £ 

[0 05 0 ] «ft©ttA2UUSM©tin«r({:<t:SiRS© 

ftfcii*i.^^#ia*#**©«ffla» 6* nrt» * 



(7) ^2 00 3- 1 6 1 88 2 

12 

Ci. r^t)^^ B B B ^jig|5W*^ftffi*/cB{S!ffi (sir 
2 if) ©ffi*{cEH3ftTl»SCi*«!iWT*S. 814 
JMTCtt. A**DB*»J:DWair©5R*«:*Jl>r*ffa: 
( 1 ) *»S-r*Ci «:<!:•). Br£©fflB*MH&*M«F 
$ hft^KSM##*rftiB $ fctt«ffi©ifi$icEiI 

$ ft a c i «c& o . tttt©i$Aauum©fiiB»f ©Kff 

**«U tWBilf©K»tWW?J«:*W*c4tt<ftJfiF 

ajt^ttttswfij-r c <t ifiv ft a. 

[0 05 1] *IMg®£M061fe. aSttHBKS-J^T 
10 8WfS. 04 «. ^^©jSfe^KK^a&f&fc^ 
3Rt«itfcR36Sa©flWE*««WK^rHT*S. % 
te. S4(cfct,^r. tti^6*PL©#l»AX«:WK 
ZWiSr. 3KI*AX(cg0i[itcffirt{c*jl»rE|4©«tffi(C^ 

tfKYH*. *i*AX«:ae%Hrt«:te(,>-cs4©«Effi 

[0 05 2 ] H4(C^-rSj^lS« > aw*«©«8w* 
4«te*afc»©#iRLSiL'C. fcijttfAr Fx* 
W U— tf-3tjS (jgg 1 9 3 n m) £<f*TVa. # 
»LS*»6WHi3*ifc*«. JHW***I L*fl-t/C. 

W-r*. ftfc. JtjSLSiJiBJ^mi Li©H©3lcS8 
fct-Jr— »^ (^Htf) -Cffi^SnrteO. %MLSfr 

mm. «je*©«*i*#fii>afrc*s^y>A^ 

[0 05 3] Uf^*R«, U9 L i';l/*;l/^RH^L 
T, U^-i'^Xf— ^RSifCtet^TXY^liJtWK: 
b?^;bR«:«K¥-r^^^f->* 3 

d (rttbfeXYTm) Kja-D rr^TcWKgi&ajte-c 

-e©{4gffi^«U9 u i'^MRM^ffli.^c : F^ 
ttR I F(Cj:o-tttIiJ§nfl-5&a*lJffll$naJ:^{C^ 

[0 05 4] JbRtC^fiSSn/c^^-V*^©^ 

x^f-X;l- (^x^*;b^) WT^IT, ^x^X 
r-yws ±{C*Jt^r X YfiKWKffl* 3 nr !,» 

u^*^R±r©JE»tt©JHW«WK:** 
«K:Stj£-r4J:5«:. "5x^w±t?«x^riBi«:?&-3-cs 
a=&WUMoY*i6i«:?&or^ia4#-rati}&K©R^ 

«. 0^*^BS L/fcffi«i*©fPfflK; <fc D^x^ffl (-T ft 

*>%XY¥ffi) tc?& o r-^TcWK^si) nfte-c* k> . -e 

©fifgffiSB'Jx^^K^WMi&ffl^fc^ifWI F4C 
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[0055] ttc m^omit^x^ mm^p 
xistm^&p Loftwmwmz&^j: ^cmmz 

QtKBK&mftX^Z. 

[0 05 6 ] <* 6 &t , MW%&& I L 4&i^mP L 

-^RSft4#ieg3*rci,>6#, i^^Rfccto'u 

[0 0 5 7 ] *fc. tSIBJfelfeSPLi^x^WtOIBIO 
Rl^JfelBCC B, ■> x ^Wte J: O*^ xAXf-5/WS4i' 

#Kas*rci>£#. ^x^wfc<^^x^xr-~^w 
4 ^ f»jR $ ft 6 c t ^fammsat s 

ftX^Z, 

[0 05 8 ]±i£L/c<£^c, a*y&£*PLfc:J:-3T 

fg^MilX (Tftfc*JBm%flM) B, YMciSot 

Tgtft (RIF, W1F) ft4'£JBt>TU**JUR*$<fc* 

z= (y ! /r ) / [ 1 + {1 - ( 1 +*) •y7r i ) 1/, l 
+ C 4 ■ y 4 + C 6 ■ y 6 + C, • y 8 + C 10 • y 10 



(8) «fH2 0 0 3- 1 6 1 8 8 2 

14 

£;UXf— ^RS4?x^Xf*~-^WS4£, CH>TB 

*WLMo$*^WCW£3ES (»«») &Cj£t;/cfii*£ 
S««cc*H/r u * * ;ur* * - >^*«jfe 5 ft 

ffirt fcfe t > T «J x ^ W*Z1 ^7cWCClBtt»J8P 0 ft 6 - 
10 fl»3fc*fr5C4Ccj:*K **^W0»#««cBl/ 

[0 05 9 ] WT, JiftWft&ffiWtS^r, *HSS 

X$#) B, ^5 (CaFA 0 H ) ifcBSll-CJ&fiS 
ntl^. £/c, Ar Fx*S/vu-lf-Jfe©iR»3:l 
9 3 nmr&O , C©B**tC*frS»E<DHJf*B 
1. 5 0 1 4 5 4 8 xm, E3£<D)!*r*B 1.560 
3 2 6 im 
20 [ 0 0 6 0 ] *fe, #J$HB, 3t*CcSeft*|Dl©KS 
£y 4 U #«Bon^CC*JWS»¥ffl*>6iSS y OCte 

ti^n^o ( i ) tcfc^r , **ffl^tt«:ji5 
iaE3titeu>xffiK:Bffl##©aflB«c*En*f=fLrc^ 

[0 0 6 1 ] 
Hfcl] 



+ C 12 • y 1, + C»4 • y 14 
[0 06 2] B5B« *mM&mcfrfr6&&3t¥m(D 

LB, H5Cc^*r<fc^K: % u**;MIW>6Jifc % 
•JKS(«Iitt©IHffl*iaitffc 3 FIBU>XL 1 4, 
WKc¥ffi£faw/t¥Mu>XL2 4, u^^MMtc^ffl 

£fitt/c¥dlU>XL3 4, l/^^iHWfc*»ffitt©IH 

4, pftu>XL6 4, u**;MMKOffi*fiWfciE-rf 40 

>XL8 4, U^^;HIJCC^ffi*|SlW/c¥IHU>XL9 
4, Hlffll/>XL 1 Ot. ^x>^§Jk:¥®£fattfc¥lin 
U>XL 1 14, ^x^fflJ«c*»ffitt©IHffi*rSlW/cW 
C3U>XL12i l MftU>XL13 4, 'Jx^IWf 
aW«OIHB*flI»*:lliau>XLl 4 4, M£iU>X 
LI 54, U^^;H|jCcaffi?:fS]^/ciE^^X^XU> 
XL 16 4, U^^;HB6cflffl*|filWfcfiyx^*^u 
>XL 1 7 4, PfftU>XL 1 8 4, MflU>XL 1 9 
4, l/^d7;miJK:i!bffi*ifijWfcjE>xx*xu>XL2 50 



(a) 

0 4, ^x^ffl«c#«ffitt©iaffi*[^WciE^xx*^ 
U>XL2 14, U^^;HWtcOffi4ifiiW^iE^xx* 
XU>XL2 2 4, ^^«CfI^^/cWl/>X 
L2 3 4j&>6fitl$Sftn>£o 

[0 0 6 3 ] ftigx¥xp * U>XL 1 -L 

23<D5^, L3, L8, L13, L15, L22fc<£ 
O : L2 3B^:5'CJf^$n/c®5U>X'C*>0, U>X 
LI, L2 f L4-L7, L9^L12. L14, LI 
6-L2 !B53S-C0fi£Sn/c53IU>Xr*S„ ^L 
r, 5^U>XL19B, 9f3£©8BB*T»W3W^3ti 

[0 064] X<Om ( 1 ) «C. ^tt^ttCC^SSKK 
3fc^«©8g7c©ffl4IBtf S. S ( 1 ) ©ifiBBc«:*sii 
r, ABR**©«fi*. eBa»tt**, NABflMB 

(^x^fflj) HP«*. YBM 

**ti*n«l/r^*. *fc, * ( 1 > OTfe^SR 
WigTcccfei^r, H»#Bu^^;i/flPJ^?>©ffi©jai* 



(9) 



15 



g: mm) Sr. d««ffi(D«i±lfflBH-&*>%ffifflPB (m 
m) ntiB**CC»rSJHJr**. En tt£ffl©W 
ftiSg (mm) Pn«&S<DSP#S (ftttoftW* 
ffl©*«l±© 1 6 ffite*«3W*Bec A«r S A * © * 

(£g§g7C) 

A = 1 9 3 nm 
j8 = -0. 25 
NA = 0. 85 
Y= 1 2. 1 mm 

r 

(U^*;Uffi) 



2003-16 1882 
16 

*7££<DiE&: mm) P n/E n«W$it&Ct2tT £ 

[0 06 5 ] 
[*1] 



1 

2* 

3 

4 

5 

6 

7* 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24* 
25 
26 
27 
28* 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 



oo 
212.184 
-103.137 
oo 
oo 

-183.264 
-1577.700 
-337.812 
562.286 
-730.269 
351.942 
-2955.500 
364.373 
2256.734 
193.967 
oo 
oo 
149.595 
-234.916 
123.373 
-298.867 
oo 

-141.424 
2999.500 
2240.569 
-172.475 
-1401.661 
414.116 
935.988 
-232.953 
254.204 
330.964 
655.780 
287.989 
393.731 
-655.215 
2633.133 
-339.998 



d 

51.239 
25.713 
35.411 
37.006 
1.500 
47.000 
1.000 
39.307 
1.000 
40.593 
9.069 
42.024 
1.000 
39.329 
1.000 
48.000 
2.000 
40.000 
33.261 
14.000 
41.540 
43.000 
22.620 
23.205 
3.103 
41.586 
1.000 
41.000 
14.198 
50.000 
1.000 
40.000 
47.394 
30.000 
12.313 
50.000 
22.490 
50.000 
3.810 



En P n Pn/En 



1.5603261 



1.5603261 



1.5014548 



1.5603261 



1.5603261 



1.5603261 



1.5603261 



1.5014548 



1.5603261 



1.5603261 



1.5603261 



1.5603261 



1.5014548 



1.5603261 



1.5014548 



1.5603261 



1.5603261 



1.5603261 



1.5603261 



119.1 
128.4 
131.2 
192.4 
195.4 
210.2 
236.3 
249.6 
272.6 



22.3 
29.5 
46.3 
66.1 
67.3 
88.9 
91.9 
104.7 
107.6 



274.2 113.7 

275.4 116.5 

272.4 116.2 
258.2 116.0 
246.9 111.1 

218.5 109.6 



203.4 
199.5 
141.6 
136.5 
123.9 
126.7 
139.3 
140.9 
169.9 
173.0 
182.8 
194.0 
215.9 
219.1 
228.4 
260.6 
256.2 
266.1 
270.2 
273.2 
276.0 
284.0 
285.3 



96.7 
95.8 
81.7 
77.7 
78.1 
91.4 
109.2 
115.5 
141.7 
145.5 
161.2 
172.7 
198.5 
205.8 
218.5 
256.0 
253.4 
266.1 
269.6 
272.2 
274.5 
278.0 
278.2 



0.19 
0.23 
0.35 
0.34 
0.34 
0.42 
0.39 
0.42 
0.39 
0.41 
0.42 
0.43 
0.45 
0.45 
0.50 
0.48 
0.48 
0.58 
0.57 
0.63 
0.72 
0.78 
0.82 
0.83 
0.84 
0.88 
0.89 
0.92 
0.94 
0.96 
0.98 
0.99 
1.00 
1.00 
1.00 
0.99 
0.98 
0.98 



(LI) 

(L2) 

(L3) 

(L4) 

(L5) 

(L6) 

(L7) 

(L8) 

(L9) 

(L 1 0) 

(LI 1) 

(L12) 

(L 1 3) 

(L14) 

(L 1 5) 

(L 1 6) 

(L17) 

(L 1 8) 

(L 1 9) 



(10) ^ 2003-161882 





17 












18 


39 


185.000 


46.380 


1.5603261 


250.8 


237.9 


0.95 


(L20) 


40 


483.174 


1.000 




240.0 


223.5 


0.93 




41 


148.000 


52 . 000 


1.5603261 


208.7 


194.9 


0.93 


(L21) 


42* 


196.741 


5.000 




171.3 


153.8 


0.90 




43 


136.419 


47.655 


1.5014548 


153.4 


137.8 


0.90 


(L22) 


44 


332.239 


6.251 




107.8 


87.9 


0.82 




45 


2734.387 


35.000 


1.5014548 


100.7 


76.7 


0.76 


(L23) 


46 


CO 


9.000 




53.2 


29.0 


0.55 





2ffi 

tc= 1. 000000 

C 4 = -l. 3 3 7 2 1 X 1 0' 7 C 6 = 4. 5 7 1 0 2X 1 0" 12 
C. = -2. 5 7 7 4 1 X 1 0" 16 C 10 = 3. 5 9 6 9 7 X 1 0" 20 
C„ = -5. 6 1 7 0 0X 1 0" 24 C 14 = 4. 4 2 0 6 7 X 1 0" 29 

7ffi 

K= 1. 000000 

C 4 = -4. 1 1 8 4 0 X 1 0' 9 C 6 = - 2. 1 9 0 8 2 X 1 0" 14 
C, = 5. 5 5 2 3 7 X 1 0" 11 C 10 =2. 2 6 8 1 1 X 1 0" 23 
C», = -l. 7 1 8 0 5 X 1 0- 17 C 14 = 2. 9 5 2 2 9 X 1 0" 32 

24ffi 

*= 1. 0 0 0 0 0 0 

C 4 = 3. 17136X10-' C t = - 1. 1 9 7 3 2X 1 0" 12 

C, = -7. 0 5 24 1 X 1 0- 17 C l0 =3. 49 842X 1 0' 21 

C 12 = 4. 62 64 3 X 1 0" 26 C 14 = -2. 7 8 1 3 4X 1 0" 30 

28M 

*= 1. 000000 

C 4 = 3. 1 6 5 5 6 X 1 0" 8 C 6 = -2. 5 5 3 44X 1 0" 13 
Cs = - 1. 6 9 52 4X 1 0" 18 C 19 =6. 45 3 7 9 X 1 0" 23 
C„=l. 11281X10" 26 C 14 = -5. 3 3 6 2 6 X 1 0" 31 

42M 

tc= 1. 0 0 0 0 0 0 

C 4 = -2. 4 9 3 1 8X 1 0-' C 8 =l. 1 404 2X 1 0' 13 
C 8 = 4. 6 8 1 4 2 X 1 0" 18 C 10 = - 8. 5 3 5 3 7 X 1 0" 22 
C„ = -3. 1 6 5 6 2X 1 0" 26 C 14 = 9. 4 1 43 8 X 1 0" 31 

[0066] j^t, xnnBmozhtmMKmwitft 40 {cwrsnar**. cct, it tut 

»s«a8*^r. * (2) cctec^r, Attests u>x [0068] i/^-?t, b. 0 = 00 

*, B5i^5u>x©^#(h"S:-r^ H H H l4^, c« 0. 0) #tt£i£Att [ioo] ±#-arrsat5 
^j^b^^ u>xccte^r, «oisah [010] ^sawttccfi 

otiEastir^sci*«ttrs B */c (b. c) 

[0 0 6 7 ] ft*, ftS(4gC«, ttMB#liMI =(100, 45)B, %N££ilN [100] iiJJ- 

[unrtiti fc£*«!Sfltt [- i i i ] © iwsasu^xccto^r, *©*Siil* [o l o ] #S 
»»*fflcc3Ptrsftisr*o, jeailiB^^tt [ i o is*ta[K:#or4 5tt*ft"rj:5«cES3nT^sc<b 
o] v&ztz, tct&m&m [o i o] <omm^& so **i*ra. -r«c*>^ (b, c> = <ioo, oxd 
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^5U>Xi (B, C) = (1 00. 45) MSU> 
X<fctt, t£Att [10 0] CDL/>X^7*1»j£Ori>a 

[006 9]^t teiittf (B, C) = (111, 
0) %N£ttJM [111] &#HBrr*9tSU> 
xccfcor, *®l£jM [-111] **JB»#ffi«:}fio 
TKH3ttri>st±4*!frr5. *fc. (b. o = 

(111, 60) (i, Xtt&ttMl [111] iatHR 
r4»BU>X(C*Hf>r, *©ISfi» [ - 1 1 1 ] 
flRTffitcJ* LT 6 0 Jtttt'T J: 9 KBBS *ra>* C t 
(B. C) = (1 1 1. 0) <D 
(B. C) = (1 1 1. 60) (DS5U> 

tsan [iii] ©u>x*T«Mtorir>* 

[0 07 0 ] ft*. ±a©ftK&BC(DttMCCfc^r . 

£t£gNtt. tsstt [ioo] ©i/>x^r©«^g 

Hk[0 10] {CR3gSnSC4<c<, ttAM [ 1 1 
1 ] (DU>X^7(D»}S b s h« [-111] KIKES 

£oJfi£'C£>£o H (2) KtettS^Ett. fitB©* 
(3) - (5) CC*$l>Tfc0»r**. 
[0 07 1 ] 
.[*2] 



A 
L3 
L8 
LI 3 
LI 5 
L2 2 
L2 3 



B 



C 
0 
0 
0 
0 
0 
0 



[0 07 2 ] m (2) *#Hf64, »itb«wr«. 
-T-<r0m5U>XL3, L8. L13, L15. L2 
2*J±CfL2 3«C*Jl>r. t&fitt [111] 

D0IEfl[««»*W-r*«fc^Cci83EStir^a. Lrt>L 

[ 0 0 7 3 ] H 6 SI tt«««c*$wa *fls*a»w 

(PSF : point spread function) SttSTETC**. 
H6CC*jt»T, (a) ItmfflUHD'Pfo (*8lAXC>{i 
■) Cc^iS3tia^««c*^S3ltBMNt4, (b) tttt 

WS*?»8«:1 0 0%<bU i%-9%*-c*i%tr» 



(11) ^2 0 0 3- 1 6 1 8 8 2 
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io%^9 0%itsio%t^r, 

b^MO«M«ft«IS<Rec«s» StIg^S© l 

KO9 0XQJHIfflttt:«l6U , CC»&. fete, HOtcfett 
SSiBB, ttB©H7-H9CCtel*r<>l5l1i , CftS. 
[ o 0 7 5 ] * l ikew-ctt, JB*a»o**«:»fitS 
ti4.^«tcfeWa«*j68Sa^9 5. 18%r&^& 

10 £#9 5. 1 9%r*9, ttmOM3l<DWkW6& 

rtSMk [iii] ai^cciasesnr 

>Xtctel>r*gB%W [ill] ##HiHBrr*J:5K: 
iKEsnrc^or, 02 (a) *5<fctf (b) fcSWJ: 
9 «c 3 WBff»*^» 0 £ < > ssmi?© 

jm^ott^ fl » i jt««©iaK*** 

r itsrr 4 -#iPieci& ot/W- ft 

£fet> 0 

[.0 0 7 7] X<Dm ( 3 ) IC, »2 Jt«W«:teW5Sa 

[0 07 8] 
30 [Si 3 3 

ABC 

L3 [111] 0 

L8 [ill] 0 

L 1 3 [111] 0 

L15 [111] 60 

L22 [111] 0 

L23 [111] 60 

[0079] at o) *#jH-ra£. *2tti»rrtt. 
-r^TSEu>xfctet>r*sfitt [iii] ^*«4- 

40 ScTS<fc5fc«j£3ft, S5U>*L3. L8, LI 3 
teJ:^L2 2<tSSU>XL 1 5fc<fcc*'L2 3<fc«jfett 

3, L8. L 1 3*5d:c>*L2 2 4, ^SU>XL 1 5*5 
iCfL2 3i«* ttiMKl 1 1 ] <DU>X^7£«iJ£ 

[0 0 8 0 ] »2ik«Wr« 1 t»KaSM)**«:jg«3 
tiS.^««:teWa*^:jiaafi*9 6. 2 4°/ot*l g 
50 Ktg^JS2©^Cc»j«ShSjft«(c*»S«**58 
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s# 9 6 . 8i %v& o , mitmommoimicjtm 

Tftfr^ *2th«»»rtt, ftfiN [ill] ©u>x 

[0 0 8 1 ] *fc, H7 4<Mjrr5£, *S^f4 [ 1 1 
l]©U>X^r©fffflKJ:0, 3H@R»»©a)B» 

Wc£<ft^rt>£. *o*s», »2ttK«rB. mi 

[008 2] %(Dft (4) »3Jt«W«:fcW*#» 

[0 08 3] 
[*E4] 

ABC 

L3 [111] 0 20 

L8 [111] 0 

LI 3 [111] 60 

L 1 5 [111] 0 

L22 [100] 0 

L23 [100] 45 

[0 08 4] $ (4) £#flS-r*<b, »3tb«Wr». 
3ffiU>XL3. L8, L 1 3*jJ:CfLl 5lCfct>T*§ 
filft [ l l l ] 3Wt*i-3RT*J:5«:»iSti. 
U>XL3, L8fcJ:t>*L 1 5i®5U>XLl 3i« 

L3. L8te£tfL 1 5<h, fSU>XL 1 3<bW\ 

Stt [ l l i ] ©u>X^7£1fj&l/Tt,>6 0 

[0 08 5] ifc. mSU>XL2 2te<fcO*L2 3CC& 
DttlM [10 0] #%#i-SW*J: 
ft, S5U>XL2 2iL2 3£ra#«i£4M>iLT4 
5 KKfef 4BMKKCBC l/fcfia«B»**f £ <fc 5 K*E 
3*Vtl*S. fftb*>> m5U>XL2 2<bm^U>X 
L2 3i«, «Stt [100] ©U>X^T*«J3E0T 

l/frOftWfc* ®ltb«ffil*5<fc^»2i:b««lil§l 40 
«cc. S£U>XL 1 9CCtt % tUBftiNS^^Stir 

[0 08 6] W3Jt«tffr». &iJ81»©*4>te^a<* 

mm OHiBO-SK: JBSES ft * MURKtetf 
K# 9 7 . 2 9 XT & 0 % ttK*TOJI2©mfc9J& 
SftS*«CC*5W4ft^j6?»K^9 7.31 %V&Z> 0 
Tftb*^ »3Jt««r». featt [111] ©U>X 
*<7<fctefitt [10 0] ©l/>X^7iOa^toi*fP 
»fcJ:*K KH*T0E*W3 6fcm3*v *2JtttM so 
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[0 0 8 7] $/c> H8*#flrrS<!:, ftAM [ 1 1 

1 ] (0U>X^7iiBa*li [10 0] CDU>X^7<h<D 
«#£fetf«UBfc<fc9. 3IiIite*tf*cD®/i5T^(D<® 

»©j(^^W2il^«cttLr*»»«:s e>tcn 

2 Jt««ccJt u rJBK*^*©tlWS--tt3Wi5i± or c> 
[008 8] ( 5 ) fc, 4«SHBJBK:*jWS»» 

[0089] 
«5] 

ABC 

L3 [HI] 0 

L8 [111] 0 

L 1 3 [111] 6 0 

LI 5 [1 1 1] 0 

L22 [100] 0 

L23 [100] 45 

[ 0 0 9 0 ] m ( 5 ) 4#flfW*S<fc* *|QH&ttt-Ct2. 
»3fttt«il§l«CC, mSU>XL3, L8temi 
5iaeu>XL13£3&«ISSilt [1 1 1] ©u>x^ 
7*flbSU ^SU>XL22imSU>XL23i^ 

tsatt [ioo] ©u>x^rS:«aELr^s. 

tt#6> »ltb«^^»3J;btS^i«a«cO, 531 U> 

[0 0 9 1 ] AttftCCR. ( 1 9 3 n m) CC^tU 

r^i2r- 3 . 8 n m/c m©«JB*r;i: (S&fi) £W 

JI0r#*, ^ttto^*l»^KIuril(£»i*rH*i»iK:jt 
ffitt#*s*iB^**53lu>XL l 9«ctf^t/cc> 

s. ctitt, m3ttvmicis\,>xtuM [ioo]©^ 

S*JI*T^#»-*'C(r»*OT, 53£U>XL 1 9©JS 

[009 2] l8*a»©**«:3BSES 
ft4^*«cfc^5ft^63fia^9 9. 7 8%r*»K« 

B#9 9. 5 7%r&9, !9K«iF©ja2©fi6«S«CJI5fi5 

■Tfttoft. ^flgRBrtt, ffiatA [111] ©u>x 
^Ti«a« [10 0] ©l/>X^T<t©ffl*^toW 

*HffoK»3&9N««:|l»«:ffii«Sft, IS 3 it 
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[0 0 9 3 ] *fc. mz&m?z>±> *§n«i [ 1 1 

1 ] ©U>X^< 7 [10 0] ©U^X-^Ti© 

«*^*>*ffifflteJ:c;C3tu>XL l 9©t»B*r»tf«: 

*&©#®g#fi#£«*J{c K 8R »Wc ft X t » i . 

[0 09 4] fcfc. *Xft£gr». 53EOJHlSitt4 
S i it^yillJZ ( S i *t£»/X£i£9 lij-f fcJDtc 10 

0. . H,*©**'./7#*#m>6*l'&) i. flU8&©fc 
ftOflMStfx (O^XiH^ - ^) &*'i-*-*>6ilK 

T^o^jflEiffoT. -f>=f» r*f#s. *©«. -f 
yztyy&vwmijxr-tzirtti&x, co^-iXf 

[o o 9 5 ] *t/t. #SEiBB»-ctt. C5l*>6tt*)B 
UT»tt CrtPb*5*U>*L 1 9) ©»IJWWW«ilr 
fl© WH*WW& ^^c^xfc^tc, £^&i$l$©£J&fett 

1, r--ii/«f©«UBKfefr<fc*saiori>s. c©£ 20 
tat*, a*. e^b>xL 1 9 Kffa©aiB*f»«4 

- 2 0 8 8 3 7 ^ffl#te<J:a f @E4#li-r -5 c tifiV 
[ 0 0 9 6 ] ft*. ±$©$*Ji»!i (isi^M 

00 -c«. m5©@*ajijf©ffl£(/'r > 200 1¥7 30 
ft 1 8BKia*tifcy v?75 ^KM-rs^^^y*-? 

A(Internationa1-SEMMECH Calcium Fluoride Birefri 
nqence W0rkshop){Cfel»-C, *|N I ST (National In 
stitute of Standards and Technology)© John H. Bur 
nett 6iCj;oTI^3ttfcfiI£ffll>-CO£. 

[ 0 0 9 7 ] tit, ±as©»wBaTtt. aafftt©^ 

ffi©-$4tt*S B ^ fciit«7y{b^';fA (B 
aF,), y*;it>)?y& (Li F) . v-At-fY^ti 
A (Na F) > 7 hn>?"?A (S r F,) 40 

aF, ) ^£©^ B B H li6^&^||Hj t c6£o-C^5n^ 

[0098] imojmmmomxmK*. wms. 

>ofA^ SMC?, sums***, 

smssm^ v m) *«»■*■* cias-c* a. sit. * 
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m&mi&ow&rtz-^fcimzztKiji-ox. w 

-Wcossi o©7o-?t- h*#RSursiwr 
s. 

[0099] ft-T. 01 OCXf-f^O HC*Jl>r. 
1 D7 r©3i^_h&c£JSJg#^f£ft£. X<0^f-v 
7' 3 0 2 CCto^f, ^©lD^© 1 ) x^i©4I)ii 

hwjz h&wisztiz. *©&. x^7 7'3o 
3fc*$t>-c, *mffim>n%ma*mi<>x. 

©/^->©^*s^©J9U3fc^^or. Win? 

■e©f& x?y^3 0 4Kisi>r 1 -e©io vh©^x 

^±©7 * V Y<DT%<gtffi'ut>titc^ Xf" 7 7*3 
0 5Ktei>r, wioy (-©^x^-tru^x r><* 

X7±©^$->cc#j£-f siisg;"?*--:^ 
±©#i/s » HR*CC««3*i*. 
[0100] -5-©^ KOC±©l/-f+©0ggA£-:/© 
«R8»*tr 5 C £CCj:^r > £*£*?«© U X *J 

wash*. j^©3MW*^<4xwBD^«:j:*itf. 
ffi»r awffl&iaK^ - * - > **-r s*aif*^< ^ x x 

;l < _^ 9 h^<f#SC£*t-C#S. Xf-^^30 

r. ^x^±{c^>;3>©SMb)g«:^(Sf^ *©^>'J3 
yClftliiKl/yxF^M, *Lt:il3t. Site. * 
y^>yi|©#Ig«:ff-7rfe^C£ttl,0*-Cfe« 

[0101] *fc. *ft|g^©s*«g-c«, 7 - U- 

/UX£Lr©?g a B B *7n*T*f#SC<!:4>-CtS„ W 
T. 11 l©7a-?t-h?:#ILr. t©t$©^ 
^©-^{cotgiwrs. HI lKisl>t, >JK 
j£Xfi4 0 1 Ttt. *Htt^S§©^7l6«g*ffl(»-Cvx 
*©A*->£i886tt£« (u^xh^fljsnfc^^ 

1tSRi:KB^»©«^*dtf9f5e^4r->*i»(R3 

[0 102];X{C, *7-7^Jl/$-ffJjSXH4 0 2-C 
«. R (Red) . G (Green) . B (Blue) (C*tlc>l//c3 
o© K 7 r©fi*i"7 h »J 7 fX^{C^»|5?lJ§nfcl) . 
$/c«R> G. B©3*©X h^-fy'OV a)\>2-0>®. 
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25 



0 2©f£.C, •b;bM*trri|g4 o 3#H*T3ttS. * 

;nfi*3irxg4 0 3-c«. nz-simjM* o 1 cc 

■*;u#H&j#xg4 0 2ccr{# f.hfc*7-7-(M- 

tt#£TIH4 0 3 Ttt. /<*->jiasig4 

^;l/^-^)SIfi4 0 2(CTf#6nfc*5-7^;l/$- 
iOIMKiftlteffiAL-T. iUs*** (MJl-biU) ££! 
JST*. io 
[0103] *©&. *i/a--;l<ilI#:£TXH4 04K 

S 0 

[0 10414*. ±aoiatjg»rB. s*satc£ 

t *l(C|Sg;E£tiS C 4 ft < . flKD-ttft&&IB%^<C 20 
ttorfcawtawrrsc £*>•?*.&. Sfc. ±2!©* 
W^Sr tt. 1 9 3 n m©$g:&£{ttii£f 5Ar Fi+ 

£ft<. 1 5 7 nm©?SS**«#&rSF, U. 

— if-***. 248nmO«ft6tf»tSKrFx 

LT/c4*«" 1 5 7nm©$fi7fc£{! t J&-rSF 
[0 10 5] 

*.«3te© j: ^ ttH*raii«r*^-33e^tm*»i.>-c 
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[SIiB©fif#ftSiiH] 

[@ i ] «5©ea«#ttfc^>"cttii!-raHr*.5. 

[02] BumettftO^tttiWrSH-Cior. Xfll 

[03] *«M©^**8iwr*H-c*or. #|S©A 
[04 ] *^(D«lUraiC«>«>«SKj6¥«««AA: 
[05] *HJS^«{C!{P*^t9:K^«©u>x*fiXS 

7nT0T?feS. 

[0 6 ] m 1 tk««Ktjtf S£»Bffiafli*ijVr H"C* 

So 

[07] SI2Jt*Mfc:btf3j5«^^*w*iar* 

So 

[08] *3i±tlOTfc*tf$&*^^***ia-C* 

So 

[09] **JS^(cteWS*«?SK^*^-r0t?* 

So 

[010] W ^of/W^iLt©fifl:fA^^% 
f#Slig©^£©7 D - ^ + - h -c* S o 

[0ii] v-f ^ur^^^tbxom&^MH^-i^ 

Zffi<D^&<D? P - ? + - h "C* S„ 
[iW©MI] 
LS %M 
I L MM*?* 
R i>?i>)i 
RS U^i'^Xf--^ 
PL SU*^ 
W ^xM 

WS Ox^Zf—i? 
L1~L23 VyXfm 
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